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\S 1.
;
$a=(\alpha, (\cdot, \cdot))$ : $n$ Euclid , $\mathfrak{h}$ : $a$ ,
$R\subset a^{*}$ : $a$ crystallographic root system,
$W$ : $R$ Weyl ,
$R_{+}$ : $R\text{ }$ positive system,
II $=\{\alpha_{1}, \cdots, \alpha_{n}\}$ : $R_{+}$ $R$ ,
$\alpha^{}$ : $\alpha\in R$ coroot,
$r_{\alpha}$ : $\alpha\in R$ , $r_{i}=r_{\alpha_{i}}$ $(i=1, \ldots, n)$ ,
$l$ . $\{r_{1}, \cdots , r_{n}\}$ $W$ ,
$w_{0}$ : $l$ $W$ ,
$k:Rarrow \mathbb{C}$ : $R$ (i.e. $k_{\alpha}=k_{w\alpha}(\forall\alpha\in R,$ $w\in W)$ ), $k_{i}=k_{\alpha_{\mathrm{i}}}$ ,
$\mathbb{C}[c]$ : $c$ $\mathbb{C}$ 1 , $\wedge \mathfrak{h}=\mathfrak{h}\oplus \mathbb{C}c$ .
Definition 1. $\mathbb{C}$ $\mathrm{H}=\mathrm{H}(R_{+}, k)$ , $\mathrm{H}$ $R+,$ $k$
“ affine Hecke ” ;
1. $\mathbb{C}$ , $\mathrm{H}\cong S.(^{\wedge}\mathfrak{h})\otimes_{\mathbb{C}}\mathbb{C}[W]$ ,
2. $S(\mathfrak{h})\wedge,$ $\mathbb{C}[W]$ $\mathrm{H}$ $\mathbb{C}$ ,
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3. $\mathbb{C}[c]\subset Z(\mathrm{H})$ ( $=\mathrm{H}$ ),
4. $\forall i\in\{1, \ldots, n\},$ $\xi\in\wedge \mathfrak{h}$ ,
$\xi\cdot r_{i}=r_{i}(\xi)\cdot r_{i}-ki\alpha i(\xi)\mathrm{c}$
affine Hecke generic affine Hecke lteration ,
, $c$ generic Hecke parameter $q$
([5]) 1.
$\mathfrak{N}(\mathrm{H})$
$\mathrm{H}$ , $K_{0}(\mathfrak{R}(\mathrm{H}))$ $\mathfrak{R}(\mathrm{H})$ Grothendieck
$M\in \mathrm{O}\mathrm{b}(:\mathcal{R}(\mathrm{H}))$ , $K_{0}(;\mathcal{R}(\mathrm{H}))$ $[M]$ . $M\in \mathrm{O}\mathrm{b}(\mathfrak{R}(\mathrm{H})),$ $\lambda\in\wedge \mathfrak{h}^{*}$
$M^{\lambda}:=\{m\in M : \xi\cdot m=\lambda(\xi)m (\forall\xi\in \mathfrak{h})\wedge\}$




$\mathrm{H}$ $\tau_{i}M^{\lambda}$ \subset M . $w\in W$ ,
$w=r_{i_{1}}\cdots r_{i_{l}}$ $w$ ,
$\tau_{w}:=\tau_{i_{1}}\cdots\tau_{i_{l}}$
well-defined , $\tau_{w}M^{\lambda}\subset M^{w\lambda}$ ([8]).
Definition 2. $\lambda\in \mathfrak{h}^{*}\wedge$ , $\chi_{\lambda}$ : $S(\mathfrak{h})\wedgearrow \mathbb{C}$ $\lambda$ 1 ,
$\mathbb{C}_{\lambda}$ ,
$\mathrm{I}_{\lambda}:=\mathrm{I}\mathrm{n}\mathrm{d}_{s}^{\mathrm{H}}\mathbb{C}(^{\wedge}\mathfrak{h})\lambda$
“ ” . $1\in \mathbb{C}_{\lambda}$ $1_{\lambda}$ .
Proposition 1. (i) $\mathbb{C}[W]$ $\mathrm{I}_{\lambda}\cong \mathbb{C}[W]$ .
(ii) $\mathrm{I}_{\lambda}$ , , $\mathrm{H}$ $M$ $m\in M^{\lambda}$ ,
$\emptyset(e\otimes 1_{\lambda})=m$ $\mathrm{H}$ $\phi$ – .
(iii) $\lambda$ $W_{\lambda}$ $W$ , $\mathrm{I}_{\lambda}$ $\mathrm{H}$
. $\mathrm{I}_{\lambda}$ $\mathrm{H}$ $\mathrm{J}_{\lambda}$ .
$e\otimes 1_{\lambda}$ $\lambda$ weight weight vector , $\tau_{w}(e\otimes 1_{\lambda})\in \mathrm{I}_{\lambda}^{w\lambda}$ .
$\lambda$ , $\lambda(\alpha^{\vee})\neq 0(\forall\alpha\in R)$ , $\mathrm{I}_{\lambda}=\otimes_{w\in W}\mathbb{C}\tau_{w}(e\otimes 1_{\lambda})$ .
$\pi_{w,w\lambda}(e\otimes 1_{w\lambda})=\mathcal{T}_{w}(e\otimes 1_{\lambda})$ I4 , $\mathrm{H}$
$\pi_{w,w\lambda}$ – . $\mathrm{H}$ ;
Proposition 2(Kato, [11] Coro ary 32). $\lambda\in\wedge \mathfrak{h}^{*}$ 2 ;
(i) $\mathrm{I}_{\lambda}$ .
(ii) $\lambda(\alpha^{\vee})^{2}\neq(k_{\alpha}\lambda(C))^{2}(\forall\alpha\in R)$ .
1 $[\dot{9}]$ $c$ , $c$ 1
, $c=1$ . Dunkl $W$
, $c$ $0$ .
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$R_{\lambda,k,+}:=\{\alpha\in R_{+} : \lambda(\alpha^{\vee})^{2}=(k\alpha\lambda(C))^{2}\}$
$R_{+}$ .
Proposition 3([11] Proposition 23). $\lambda\in\wedge \mathfrak{h}^{*}$ , $w\in W$ , $K_{0}(\mathfrak{R}(\mathrm{H}))$
$[\mathrm{I}_{\lambda}]=[\mathrm{I}_{w\lambda}]$ .
$W\lambda$ 1 $\mathrm{I}_{w\lambda}$ .
$R_{w\lambda,k,+}=\{\alpha\in R_{+} : w\lambda(\alpha^{\vee})=k\alpha\lambda(c)\}$
$w\in W$ Weyl ,
$R_{\lambda,k,+}=\{\alpha\in R_{+} : \lambda(\alpha^{\vee})=k_{\alpha}\lambda(\mathrm{c})\}$ .
$\mathrm{H}$
$\iota$ ;
$\iota(w):=(-1)^{\downarrow()}ww^{-1}$ , $\iota(\xi):=-w_{0}\cdot w_{0(\xi})\cdot w_{0}$ $(w\in W, \xi\in \mathfrak{h})\wedge$ .
$\iota$ $M\in \mathrm{O}\mathrm{b}(\mathfrak{R}(\mathrm{H}))$
$h\cdot f(m):=f(\iota(h)m)$ $(f\in M^{*}, h\in \mathrm{H}, m\in M)$
$M^{*}$ $\mathrm{H}$ . $M$ $\langle\cdot, \cdot\rangle_{M}$ $M^{*}\cross M$ $\mathrm{p}\mathrm{a}\dot{\mathrm{n}}$ ing
. $M=\mathrm{I}_{\lambda}$ , $\mathrm{H}$ $\mathrm{I}_{\lambda}\cong \mathrm{I}_{-\lambda}$
. pairing $\langle\cdot, \cdot\rangle_{\mathrm{I}_{\text{ }} }\mathrm{I}_{-\lambda}\cross \mathrm{I}_{\lambda}$ pairing $(\cdot, \cdot)_{\lambda}$ .
. $N\subset \mathrm{I}_{\lambda}$
$N^{\perp}:=\{m\in \mathrm{I}_{-\lambda} : \langle m, N\rangle_{\lambda}=0\}$




$N\subset N’$ $\Rightarrow$ $N’\perp\subset N^{\perp}$ ,
$(N\cap N’)^{\perp}=N^{\perp}+N’\perp$ , $(N+N’)^{\perp}=N^{\perp}\cap N’\perp$
.





: $W\lambda$ ( $=\lambda$ $W$ )
: $w\lambda-w’\lambda$ $\Leftrightarrow \mathrm{d}\mathrm{e}\mathrm{f}$ $\exists\alpha\in\Pi \mathrm{s}.\mathrm{t}$ . $w’\lambda=r_{\alpha}w’\lambda$ and $w\lambda(\alpha^{\vee})^{2}\neq(k\alpha\lambda(C))^{2}$
graph . graph $\Gamma(\lambda)$ .
Proposition 4 (Rodier, [11] Proposition 35). $\lambda$ , $\Gamma(\lambda)$ $\mathrm{I}_{\lambda}$
1 1 .
graph $R_{\lambda,k,+}$ :
Proposition 5(Ram [10]). $\Gamma(\lambda)$ $R_{\lambda,k,+}$ 1 1
.
$l=\# R_{\lambda,k,+}$
$\lambda$ , $\mathrm{I}_{\lambda}$ $2^{l}$ .
$\mathrm{I}_{\lambda}$
$2^{l}-1$
. $\lambda$ , $R_{\lambda,k,+}\subset\Pi$ . $R_{\lambda,k,+}=\{\alpha_{1}, \cdots, \alpha_{\mathrm{t}}\}$
, $\Theta\subset R_{\lambda,k,+}$
$E_{\Theta}’( \lambda):=\bigcap_{\beta\in\Theta}{\rm Im}\pi r_{\beta^{\Gamma}\beta},\lambda=\beta\in\ominus \mathrm{n}E’(\lambda)\{\beta\}$
. , .
$:=\{.(i_{1}, \cdots, i_{l})\in\{1, \ldots, l, \infty\}^{\cross}\downarrow. 1\leq\exists p\leq l\mathrm{s}.\mathrm{t}. 1\leq i_{1}<i2<.\cdot\cdot.$
.
$<\mathrm{a}\mathrm{n}\mathrm{d}i+1=\cdot=i=\infty p\mathrm{t}i_{p}\leq l\}$
$\#_{-=2}^{-}-l$ , $—$ $\prec$ $\text{ }$ , i.e.
$(i_{1}, \cdots, i_{l})\prec(j_{1}, \cdots,j_{l})$
$\Leftrightarrow \mathrm{d}\mathrm{e}\mathrm{f}$
$\exists m\in\{1, \ldots, l\}\mathrm{s}.\mathrm{t}$ .
$i_{1}=j_{1},$ $\cdots,$ $i_{m-1}=j_{m-1},$ .
$i_{m}<j_{m}$
$\prec$
$\underline{--}$ , $(1, \cdots, l),$ $(\infty, \cdots, \infty)$ , . ’
$\ominus=\{\alpha_{i_{1}}, \cdots, \alpha_{i_{p}}\}$ $E_{\Theta}’(\lambda)$ $E_{(i_{1},\ldots,i_{\iota)}}’(\lambda)$ ( $i_{p+1}=\ldots=i_{l}$ $=\infty$ ,
$E_{\{\alpha_{i_{j}}\}}’(\lambda)=\mathrm{I}\lambda(p+1\leq j\leq l)$ ) , $(i_{1}, \cdots, i_{\iota})\in---$
$E_{(i_{1},\cdots,i\iota)}^{\lambda}:=(j_{1\dot{\theta}l}, \cdots)\sum_{)\preceq(i_{1},\cdots,i\iota}E_{(jjl}’(1,\cdots,)\lambda)$
.
Proposition 6. $\lambda$ , $—=\{\xi_{1}, \cdots, \xi_{2^{l}}\}(i<j\Rightarrow\xi_{i}\prec\xi_{j})$ ,




$0\subset\wedge E_{\xi_{1}}^{-\lambda}\subset\wedge$ $\cdot$ .. $E_{\xi_{2}\mathrm{t}_{-1}}^{-\lambda}\subset\wedge E_{\xi_{2}\iota}^{-\lambda}=\mathrm{I}_{-\lambda}$
. $\mathbb{C}[W]$ $E_{\xi}^{\lambda}\dot{.}\simeq E_{\xi}^{-\lambda}\dot{.}$ . $\xi=(i_{1}, \cdots, i_{l})\in---$
$\xi^{\perp}:=$
$(1, \cdots, i_{1}^{\wedge}, \cdot . , , i_{2}\wedge, \cdots,\overline{i_{p-1}}, \cdot . . , i_{p},\frac{l-i_{p}+p-1}{\infty,\cdots\infty},)$
$(i_{p}\leq l, i_{p+1}=\infty)$
, Proposition $\xi_{i}$ $\xi_{i}^{\perp}--\xi 2\iota_{-i}$ , $(\cdot)^{\perp}$ ,
$E_{\xi_{2}\iota_{-i}}^{\lambda}=E_{\xi^{\perp}}^{\lambda}\dot{.}=(E_{\xi:}^{-\lambda})^{\perp}$
, :
Proposition 7. $\lambda$ , $i\in\{1, \ldots, 2^{l}\}$
$\dim_{\mathbb{C}}E_{\xi_{i^{/}}}\lambda E_{\xi}^{\lambda}i-1=\dim_{\mathbb{C}}E_{\xi}\lambda/\iota-+1E2i\xi\lambda 2^{l}-;$ ’
$E_{\xi_{0}}^{\lambda}=0$ .
Example 1. $R$ $A_{3}$ root system .
$\lambda(\alpha_{i}^{})=k\alpha\lambda(C)(i=1,2,3)$ ( $\text{ }-\text{ _{}-}\text{ }$ , \S 3 Example 2 )
. $E_{i}=E_{i}+=E;(\{\alpha_{i}\}\lambda)$ , $Ei\cdot j=E_{\mathrm{z}}=EEj\text{ }i^{\cap},$ $E_{i\cdot j+}k=E_{i\cdot j+k}^{+}$ $=E_{i}\cap E_{j}+E_{k}$
, $\mathrm{I}_{\lambda}$
$0$ $\subseteq$ $E_{1\cdot 2\cdot 3}$ $\subseteq$ $E_{1\cdot 2}$ $\subset\wedge$ $E_{1\cdot 2+1\cdot 3}$ $\subseteq$ $E_{1}$
$11$
$\mathrm{I}_{\lambda}$ $\supseteq$ $E_{1+2+3}$ $\wedge\supset$ $E_{1+2}$ $arrow\supset$ $E_{1+2\cdot 3}$ $arrow\supset$ $E_{1}$
, $E_{1+2+3}$ . $E_{i\cdot j’+}^{-}E_{i^{-}j}$ $\mathrm{I}_{-\lambda}$
$E_{i\cdot j},$ $E_{i+j}$ , $(\cdot.)^{\perp}$
$E_{1\cdot 2\cdot 3}^{\pm}rightarrow E_{1+23}^{\mp}+$
’
$E_{1\cdot 2}^{\pm}rightarrow E_{1+2}^{\mp}$ , $E_{1\cdot 21\cdot 3}^{\pm}+rightarrow E_{1+2\cdot 3}^{\mp}$ , $E_{1}^{\pm}rightarrow E_{1}^{\mp}$
.
.
$\dim_{\mathbb{C}}\mathrm{J}_{w\lambda}0=\mathrm{d}\mathrm{i}_{\mathrm{I}}\mathrm{n}_{\mathbb{C}1\cdot 2\cdot 3}E$ . $=\dim_{\mathbb{C}}\mathrm{I}_{\lambda}/\dim_{\mathbb{C}}.E_{1}+2+3=\mathrm{d}\mathrm{i}\mathrm{m}\mathrm{c}\mathrm{J}_{\lambda}$ ,
$\dim_{\mathbb{C}}\mathrm{J}_{r}1^{\Gamma r_{1}}2\lambda=\dim_{\mathbb{C}}E1\cdot 2/E_{1\cdot 2\cdot 3}=\dim_{\mathbb{C}}E_{12+3}+/E_{1+2}=\dim_{\mathbb{C}}\mathrm{J}_{r\lambda}3$
$\dim_{\mathbb{C}}\mathrm{J}_{\Gamma_{1}r_{3}\lambda}=\dim \mathbb{C}E1\cdot 2+1\cdot 3/E_{1\cdot 2}=$ dimc $E1+2/E_{1+2\cdot 3}=\dim_{\mathbb{C}}\mathrm{J}_{r_{2}\lambda}$
$\dim_{\mathbb{C}}\mathrm{J}_{r_{1}\lambda}=\dim_{\mathbb{C}}E_{1}/E_{1\cdot 2+1\cdot 3}=\dim_{\mathbb{C}}E_{12}+\cdot 3/E_{1}=\dim_{\mathbb{C}}\mathrm{J}_{r}2r_{3}r_{2}\lambda$
.
$\mathrm{H}$
$\pi_{r_{\text{ }},r_{\alpha}\lambda}$ , .
$\mathbb{C}[W]$ $W$ $\{w\}_{w\in W}$ generic Hecke Kazhdan-
Lusztig $\{C_{w}\}_{w\in}w,$ $\{c_{w}’\}w\in W$ ([6] Theorem 79, Remark 79 ) $qarrow 1$
$\{e_{w}\}_{w}\in w,$ $\{e_{w}’\}w\in W$ , $\{e_{w}’\}_{w}\in w$
152
. $w\in W$ $L_{w}$ $R$ Lie $\mathrm{g}$ weight $-w\rho-\rho$
,
$y\leq_{L}x$ $\Leftrightarrow \mathrm{d}\mathrm{e}\mathrm{f}$ Ann$U(\mathrm{g})^{L}x\subseteq \mathrm{A}\mathrm{n}\mathrm{n}_{U(\emptyset)}L_{y}$
$x\sim_{L}y$ $\Leftrightarrow \mathrm{d}\mathrm{e}\mathrm{f}$ $X\leq_{Ly}$ or $y\leq_{L^{X}}$
$\text{ ^{}2}$ , $w\in W$ (left cell) $c_{w}$ .





. $E_{c_{w}}’(\lambda)$ $\mathrm{I}_{\lambda}$ $\mathbb{C}[W]$ , $\mathrm{H}$ .
:
Proposition 8([11] Proposition 43). $\ominus\subset\Pi$ , $w$ $\Theta$ $W$





$E_{c\mathrm{e}}’(\lambda)$ “ ” $([11],\S 4)$ . $\lambda$
$R_{\lambda,k,+}\subset\Pi$ , \S 2 $\mathrm{H}$
.
\S 3 $A_{3}$ $\mathrm{H}$
, $R$ $A_{3}$ root system , $R=\{\alpha_{1}, \alpha_{2}, \alpha_{3}\}$ $W=\mathfrak{S}_{4}$ .
$k_{\alpha}\lambda(c)=1$ .
$\lambda$ , $\mathrm{I}_{\lambda}$ , $\lambda$
, . \S 2
( , Example 1 $0\subset E_{1\cdot 2\cdot 3}\subset E_{1\cdot 2}\subseteq E_{1\cdot 2+1\cdot 3}\subseteq E_{1}$
$E_{1}$ ), $(\cdot)^{\perp}$ ,
.
[1] $A_{n}$ root system affine Hecke , standard





Example 2. [$\lambda(\alpha_{1}^{})=\lambda(\alpha^{\vee})2=1,$ $\lambda(\alpha_{3})=0$ .
$\lambda$ Dynkin ,




$0\subseteq E_{\{\alpha_{1},\alpha_{2}\}}’(\lambda)\subseteq E_{\{\alpha_{1}\}}’(\lambda)\subseteq E_{\{\alpha_{1}\}}’(\lambda)+E_{\{\}}’\alpha_{2}(\lambda)\subseteq \mathrm{I}_{\lambda}$
$2\leq L$ [3] , .
153
. $\lambda’(\alpha_{1})=\lambda’(\alpha_{2})\vee=1,$ $\lambda’(\alpha_{3})\neq 0,1$
. $\mathrm{I}_{\lambda’}$ , $\mathrm{H}$ , $\lambda’$
. , $\lambda$ $\lambda’(\alpha_{1}^{\vee})=\lambda’(\alpha_{2}^{})=1$ $\lambda’arrow\lambda$
$\mathrm{I}_{\lambda}$ . $A_{3}$ , $A_{2}$ root system
















Example 3. [$\lambda(\alpha_{1}^{})=\lambda(\alpha^{\vee}3)=1,$ $\lambda(\alpha_{2})=0(\text{ }-\bullet-[egg0]_{)}$ ].
, Example 2 ,
. \S 2 left cell $c$ $\mathbb{C}$ $E_{\mathrm{c}}’(\lambda)$ , $c$ Figure 2
$c_{12321}$ left cell .
$0$ $\subseteq$ $E_{c_{123}21}’(\lambda)$ $\subseteq$ $E_{\{\alpha_{1},\alpha_{3}}’\}(\lambda)$ $\subset\wedge$ $E_{\{\alpha_{1}\}}’(\lambda)$
$11$
$\mathrm{I}_{\lambda}$ $arrow\supset$ $E_{\mathrm{c}_{12}}’321(-\lambda)\perp$ $arrow\supset$ $E’(\{\alpha_{1}\})\lambda+E’\{\alpha_{3}\}(\lambda)$ $arrow\supset$ $E_{\{\alpha_{1}\}}’(\lambda)$
. $E’(\{\alpha_{1}\}),$$E’\{\alpha_{3}\}\lambda(\lambda)$ Example 2 $\lambda$
$\lambda’$ ( $\text{ ^{}-}\mathrm{O}^{-}\text{ }$ )
, $E_{c_{123}}’(21\lambda)$ . $c_{12321}$ left $\mathrm{c}\mathrm{e}\mathbb{I}$ $c_{1},$ $c_{3}$





$\Gamma 1\mathrm{b}$ Ull O.
Example 4. [$\lambda(\alpha^{\vee})1\lambda=(\alpha^{}3)=0,$ $\lambda(\alpha_{2})=1$ $(\bullet-\text{ }-\bullet)$ ].
3 , . $c$
Figure 2 $c_{2312}$ left cell .
$0\subset\wedge E_{\{\alpha_{2}\}}’(\lambda)\subset\wedge E_{c_{23}}’(12\lambda)\subset\wedge E_{\{\alpha_{2}\}}’(-\lambda)^{\perp}\subset\wedge \mathrm{I}_{\lambda}$







$E1l\mathrm{j}\cup l\mathrm{t}\mathrm{E}$ \pm .
155
, parameter left cell
. $A_{4},$ $A_{5}$
, left cell $\lambda$ ,
.
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